Mitochondrial uncoupling protein 2 mediates temperature heterogeneity in atherosclerotic plaques.
Rupture-prone atherosclerotic plaques show an elevated temperature, but a molecular explanation for this phenomenon is unknown. Here, we investigated whether mitochondrial uncoupling protein 2 (UCP2) could be involved because this protein is a macrophage homologue of thermogenin in brown fat tissue. Immunohistochemistry, western blotting, and real-time quantitative polymerase chain reaction were used to detect UCP2 expression in human and rabbit atherosclerotic plaques. Temperature was measured in plaques with thermography catheters and in cultured cells with precision thermometers. UCP2 was abundantly expressed in subendothelial macrophages of atherosclerotic plaques but not in deeper layers of the plaque. Ex vivo temperature measurements in atherosclerotic rabbit thoracic aorta demonstrated a correlation between local plaque temperature, total macrophage mass, and UCP2 expression. In vitro, chemical uncoupling of macrophages with sodium cyanide resulted in heat production (DeltaT = 0.13 +/- 0.04 degrees C vs. controls). Also, overexpression of UCP2 in cultured cells led to a similar increase in temperature. Our findings provide evidence that temperature heterogeneity in atherosclerotic plaques is at least in part attributed to UCP2 expression in macrophages. The heat generated might be used to detect unstable, macrophage-rich, atherosclerotic plaques via thermography.